This century the situation has changed: neutrino oscillations have shown that the SM is incomplete. On the other hand, we have not found signs of SUSY, which is seen as the best candidate for New Dynamics (ND). We should search for ND indirectly with accuracy in regions that are above what LHC can find it directly. General comments: (a) QCD is the only local quantum field theory to describe strong forces. We have to apply non-perturbative QCD on different levels to flavor dynamics in strange, charm & beauty hadrons and even for top quarks. We need consistent parameterization of the CKM matrix and apply to weak decays of beauty hadrons with many-body final states. (b) It is crucial to use the Wilsonian OPE as much as possible and discuss "duality" in the worlds of quarks and hadrons. The pole mass of heavy quarks is not well-defined on the non-perturbative level -i.e., it is not Borel summable in total QCD. (c) We need a novel team to combine the strengths of our tools from MEP and HEP.
4 Deal with Renormalons 6 5 Summary and a New Alliance for the Future 8 Attending the "13th International Symposium on Radiative Corrections" in Sankt (!) Gilgen (Austria) I might think I am at the wrong party. One talks about New Dynamics (ND) with perturbative QCD: jet productions with many hadrons -or quarks & gluons -with the scale Λ QCD ∼ 0.1 − 0.3 GeV. Indeed, perturbative QCD is very good tool for describing jets on the log scale: it changes slowly.
However, the weak decays of beauty & charm hadrons are produced mostly with 3-& 4-body FS. Those transitions are shaped by the impact of non-perturbative QCD with a scaleΛ ∼ O(1) GeV, which moves fast, namely not on the log scale. Not surprisingly it is similar to lattice QCD. It is affected by thresholds, resonances -in particular for broad ones -etc.; in my view I am not truly on the wrong party, as the subtitle of this conference: 'Applications of Quantum Field Theory to Phenomenology'.
To put it in the history of fundamental dynamics: in the previous century one talks about Nuclear Physics (NP) and HEP; then flavor dynamics was part of HEP. Now this century the landscape has changed very much: one talks about NP and Middle Energy Physics (MEP) and HEP. The tools of HEP apply to jets, Higgs forces, top quarks, direct SUSY etc.; when one analyses the decays of strange, beauty & charm hadrons, one uses Dalitz plots, dispersion relations etc. and the goal is to go for accuracy or even precision. We need New Alliance between MEP & HEP. One can 'paint' the landscape as an analogy with the School of Athens, see Fig.1 . In the centre one sees 'Plato' pointing 'up' -thus HEP -while 'Aristotle' with one hand going forward shows much 'balance' with the other hand -thus MEP. 
Describing the CKM Matrix consistently
Wolfenstein's parameterization was very smart, easily usable & well-known. The SM with three families of quarks describes the CKM matrix with four parameters, namely λ, A, ρ &η. One uses expansion of the Cabibbo angle λ = sinθ C 0.223, while A,ρ andη should be of the order of unity [1] . Measured decays give A 0.82, but alsoη 0.35 andρ 0.14, which are not close to unity; thus we have not real control over systematic uncertainties.
The SM produces at least the leading source of CP violation in K L → 2π and B decays with good accuracy. Searching for ND we need even precision and to measure the correlations with other FS's. The landscape of the CKM matrix is more subtle as pointed out through O(λ 6 ) consistently [2] : 2 Duality: Measuring |V qb | with q = c, u
The item of "duality" is referred to a very complex situations, namely the connections of the worlds of hadrons vs. quark & gluons. I will come back to the Sect.4. In this Section I give short comments at the very specific case: compare the values of |V cb | and |V ub | from inclusive vs. exclusive semi-leptonic amplitudes.
It seems the difference between the |V cb | incl. vs. |V cb | excl. has become smaller now based on realistic theoretical uncertainties, mostly due to LQCD analyses.
On the other hand, the difference between |V ub | incl. vs. |V ub | excl. has not changed. It has been pointed out that the values of |V ub | incl based on the data from B → lνπ's, while assuming that B → lνKK... are irrelevant due to a traditional understand duality. It is a good assumption -but local duality does not work close to thresholds. Maybe the real |V ub | incl are smaller and thus solve that challenge. LHCb experiment cannot measure inclusive rates. However, it might go able to go after the rates of 3 Many-body Final States for ∆B = 0 = ∆C Hadrons CP asymmetries depend on
without non-zero re-scattering direct CP asymmetries cannot happen, if there are weak phases [4, 5, 6, 7] . Even so, it is a very good hunting region for the impact of New Dynamics (ND), since they can depend only one ND amplitude.
• One expects large impact of strong re-scattering, and the data of suppressed B → 3 mesons have shown that.
• In particular, there is a 'fuzzy' difference between broken U-spin symmetry -s d -and broken V-spin symmetry -s u.
• Probing FS in non-leptonic decays with two hadrons (including narrow resonances) is not trivial to measure CP violations; on the other hand one gets 'just' numbers. Three-& four-body FS are described by two & more dimensional plots. There is a price: lots of work for experimenters and theorists. There is also a prize: to find the existence of ND and also its features.
Probing Dalitz plot for B ±
The data of CKM suppressed B + decays show no surprising rates for
with 2.8 σ & 3.7 σ from zero. Based on our experience with the impact of penguin diagrams on the best measured B 0 → K + π − , the sizes of these averaged asymmetries are not surprising; however it does not mean that we could really predict them. It is very interesting that they come with opposite signs due to CPT invariance.
LHCb data show regional CP asymmetries [8] :
"Regional" CP asymmetries are defined by the LHCb collaboration: positive asymmetry at low m π + π − just below m ρ 0 ; negative asymmetry both at low and high m K + K − values. One should note again the opposite signs in Eqs.(4). It is not surprising that "regional" asymmetries are very different from averaged ones. Even when one uses states only from the SM -SU (3) C × SU (2) L × U (1) -one expects that; it shows the impact of re-scattering due to SU (3) C (actually SU (3) C ×QED) in general. Of course, our community needs more data, but that is not enough. There are important questions and/or statements:
• How do we define regional asymmetries and probe them on the experimental and theoretical sides?
• Can it show the impact of broad resonances like f 0 (500)/σ and K * (800)/κ?
• Again, the best fitted analyses often do not give us the best understanding of the underlying fundental dynamics.
LHCb data from the run-1 show larger averaged CP asymmetries as discussed above in Eqs.(3) (again with the opposite signs):
It is interesting already with the averaged ones, since b =⇒ d penguin diagrams are more suppressed than b =⇒ s ones. Again CP asymmetries focus on small regions in the Dalitz plots [8] .
Again, it should be noted also the signs in Eqs. (5) & Eqs. (6) . Does it show the impact of broad scalar resonances like f 0 (500)/σ and/or K * (800)/κ? First one analyzes the data using model-independent techniques [9] , compares them and discuss the results -but that is not the end of our 'traveling'. Well-known tools like dispersion relations are 'waiting' to apply -but we have to do it with some 'judgement'.
Probing for CP violation in the decays of Λ 0 b
At the ICHEP2016 conference in Chicago it was said that LHCb data show evidence for CP asymmetry in Λ 0
It is discussed in [10] with some details. In pp collisions one gets numbers of Λ The data are very interesting for several reasons:
• Maybe CP asymmetry was found in a decay of a baryon for the first time (except 'our existence'); it is for a beauty baryon.
• It is one example that many-body FS are not a background for the information our community got it from two-body FS.
• The plot given at the ICHEP2016 shows the strength of regional T asymmetry around 20 ×10 −2 . Very interesting, but we cannot claim to understand the underlying dynamics -yet! Furthermore in the world of quarks & gluons one looks at CKM penguin of b → d, where one expects less than for b → s. LHCb data already shown similar lessons for CP asymmetries in • LHCb collaboration did not get enough data from run-1 to probe Λ 0
It will change very 'soon'.
There are another very important comments: LHCb collab. can measure rates and CP "regional" asymmetries in Λ
soon' -and has no competition from other experiments. First we have to discuss Λ 0 
Deal with Renormalons
Dyson pointed out in his famous 1952 paper "Divergences of Perturbation Theory in QED" that amplitudes cannot be convergent. Later it was realized perturbative series in a QFT are factorially divergent like
1 is the number of loops, C k 's are numerical coefficients of order one, and b & A are numbers. It is traced back to the factorially large number of multi-loop Feynman diagrams. The features responsible for the renormalon factorial divergence is the logarithmic running of the effective coupling constant.
Instead of asymptotic series one can introduce a Borel transform
the singularity of B Z (α) closest to the origin of the α plain is at a distance A, and thus B Z (α) is convergent. One recovers the original function Z by
The integral representation is well-defined provided that B Z (α) has no singularities on the real positive semi-axis in the complex α plane. That is not a problem for QED. If B Z (α) has a singularity on the real positive semi-axis -like coefficients C k are all positive or all negative -the integrated in the Eq. (8) become ambiguous. This ambiguity is of the order of e −A/α ; more information is needed from the underlying dynamics. The question comes from QCD with
the energy scale µ is used to calibrate α S (Q 2 ). The good side is: at large scales the strong couplings go down to zero with Q 2 /µ 2 (on the log scale) -i.e. "asymptotic freedom". On the other hand, there is a true challenge. With µ 2 Q 2 α S (Q 2 ) gets larger and larger; thus QCD gives us true strong forces at low scales. First one might say it goes to infinite, but that is too naive. One has to stop at µ ∼ 1 GeV based on perturbative QCD.
It was pointed out first in 1994 that the pole mass is not well-defined at the nonperturbative level [11] . Furthermore a rather powerful renormalon-based tool was suggested for evaluating the corresponding non-perturbative contribution [12] . Pole mass is sensitive to large distance dynamics, although this fact is not obvious in perturbative calculations. IR contributions lead to an intrinsic uncertainty in the pole mass of order Λ -i.e., a Λ/m Q power correction. It comes from the factorial growth of the high order terms in the α S expansion corresponding to a singularity residing at the 2π/β 0 in the Borel plane. Thus one cannot say it is a correction.
Actually, there are two renormalon-based tools, namely ultraviolate (UV) and infrared (IR) dynamics 2 . One has to include non-perturbative QCD with IR one. Those give contribution to b quark mass numerically [13] :
4.55 GeV + 0.25 GeV + 0.22 GeV + 0.38 GeV + 1 GeV + 3.3 GeV... , (10) where δm pert (≤ 1 GeV) is the perturbative series taking account of the loop momenta down to zero. Indeed, top quarks decays before they have produce top hadrons. Still they carry unbroken color symmetry and thus find partners with color to produce hadrons with color zero in the FS. 
Summary and a New Alliance for the Future
We have to proceed in steps:
1. First we use models.
2. Then we use model-independent analyses.
3. Those are not the final step(s). Often best fitted analyses do not give us the best information about the underlying dynamics. How to do that? We have theoretical tools with a good record like dispersion relations and/or partial wave analyses; they are 'waiting' -it only need work with judgements and tests it with correlations! In the previous century one had talked about fundamental physics: Nuclear Physics at low energies, while HEP at high energies. Flavor dynamics had been discussed at HEP. In this century for sure one thinks (or should) about Nuclear Physics and MEP and HEP. Probing jets, Higgs & top quarks dynamics and direct SUSY is the 'job' for HEP still again. However, the landscape is more complex with many interconnected parts: decays of strange/beauty/charm hadrons, where tools applied to Dalitz plots with dispersion relations etc. We have to go for accuracy and even precision to find the impact of ND. To make true progress, it is crucial to connect the world of hadrons, where MEP applies (with a better choice of word "Hadro-dynamics"), with the world of HEP mostly of quarks & gluons; it is highly non-trivial. Still I was not totally on the wrong party, when one looks at the sub-title of the conference: 'Application of Quantum Field Theory to Phenomenology'.
In the Fig.1 you had seen a painting of the 'School of Athens'; to be realistic, I show the reader a draft of the 'School of Athens' with 'Plato' = theory and 'Aristotle' = experiment in the center, see Fig.3 . 
